Biology and regulation of bone
formation and remodeling
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Bone is a metabolically active tissue that is regenerated through co-ordinated actions of special
differentiated cells. Bone resorption is mediated by osteoclasts and bone formation by osteoblasts, while
osteocytes act as mechanical sensors and administrators of bone remodeling mechanism. Osteoclasts
are multinuclear cells derived from bone marrow hematopoietic progenitor cells that also give rise to
monocytes and macrophages. Osteoblasts are derivedfrom undi)ﬁ[erentiated mesencbymal cells, which in
turn differentiate into osteogenic cells. Osteocytes are differentiated osteoblasts that settle into the bone by
the process of organic substrate deposition, during bone formation.

Bone remodeling is under constant control of local (i.e. cytokines) and systemic (i.e. calcitonin and es-
trogens) agents, which contribute to the maintenance of bone homeostasis. Imbalance between resorption
and bowe formation results in pathologic conditions, including osteoporosis. During bone remodeling, a
Complex communication network occurs between bone cells. For example, conjugdation between resorption
and bone formation is achieved through cross-talk between osteoblasts and osteoclasts.

It has been found that despite basic similarities of the jaws, including alveolar bone, with bones of the rest
of the skeleton, they also demonstrate significant differences in their embryologic origin and their response
to mechanical and bomeostatic stimulation.

In the present study, we will present the basic principles of biological processes governing maintenance
of bone homeostasis, giving emphasis to the role of various cell populations involved in biology and
regulation of bone production and resorption. Also, there will be a reference to differences of jaw-bone
biology compared to the rest of the skeleton and to the latest developments in the field of bone biology.
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BioAoyia ka1 pidpion tng ootikig
napayoync kar avadopnong

A. Zovvdia,' N. Niknraknge,’1. ['kovPepng,’ X. Tetpddng*

To ocrotv eivar évas petaBolixd eveppds 16tds, o omoios avadopeitar péow TP GUPTOPIGUEP@D EDEPPEICIY
eerbiceopévav kotrdpav. H anoppdgman tov oatitn 16100 cuwtedeitar and tovs ooteowddates war o oynparionds
T00 and T1s oateoBAdores, evcd Ta oateowdTTapa Spovr ws unyavikol aicdntiipes kar SayeipioTés Tov pHyAvIGHOD
ootiwris avadounans. Or ooteouddotes eivar modondpnva koTrapa mov mpoépyovtar and mpédpopa arponomtixd
kOTTApa Tov HVEdoD TwY 0GTAY and Ta omoia mapdpovtai emions ta povokbTapa kat ta pawpopdpa. Or oore-
oBAdores mpoépyovtar and adiagoponointa pecepyoparind wbtiapa, ta omoia pe ™ oeipd Tovs diagopomorot-
vTal e 00TEOpEDETIKA KOTTApa. a ooteotbTTapa amotedody Siagopomompéves ooteoBAdotes mov epxadioravrar
£vT6s Tov 06700 pe T Stadikacia ns evandleans oppavikod VIOGTPWUATOS KATA TO GYMUATIGHS 0GTOD.

H oomit avaddunon Bpioxerar vnd tov édepyo mowidwv mapapévrwv, tomuer (my. wotowwor) was
ovatnpatikav (my. alorrovivns kar o1otpopdrer), o1 omofor Goveiapépovy otn Siatiipnon Tns opordaTacns
00 06108, Avicopporia petald amoppdemons war cympatiopotd ootod mpowalel Ty eugpdvion madodopikciv
katactdeecww, sopnepidapbBavopévns tns osreondpwans. Kard tn Sidpwera tns ooticiis avadounans, napatnpeitar
uia mepimown emuowevia perald Twv ootikar wottdpwv. [ia mapaSeppa, n 66lvén  anoppégmons kar
GYMUATIoNOB 00700 emTopydvetar péow aldndenidpaons peralo osreoBlactav kar ooreowdacreov.

‘Eyer Siamorwdei 6m napd wis Bacikés opoidtntes mov éxovv o1 prddor, copmepidayBavousvov tov parvi-
akot 00t00, pe ta 0otd Tov vrddoimov oxedetod mapovatdlovr war onpavticés Siagopés doov agopd oTny
euBpoolopiwcri Tovs katapwyph kar GTHY arTATGKPIGH TOVS G PMyavikd Kai opolootatikd epediopara.

Jany mapodoa epyacia da avagpepovue ouis Baocés apyés twv Biodopar Sieppacicor mov Siémovr
Siatiipnon hs opoidatacns Tov 0608, divovtas éugacn Tny mepippagh Tov pélov Tww Stagdpwr koTTApIKDY
nAndvopdv mov eundéxovrar otn Biodopia war poSuion tns ootiwis mapapwpis kar avaddynons. Enions, da
piver avagopd atis Siagopés mov maparnpovvtar ot Brodopia twv oatadw Twv prddwr ot cbykpion pe Tov
omélommo ouelerd, kadws kar otis mo mpdagpares ediers ato ywpo tns Brodopias ootoo.
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